Phytochemical analysis of the root bark extract of Maytenus cuzcoina (Celastraceae) led to the isolation and characterization of sixteen triterpenoids with a 6/6/6/6/6 pentacyclic system, including the new 22-hydroxy-29-methoxy-3-tetradecanoate-olean-12-ene, and 3,24-epoxy-29-methoxy-2,3,6-trihydroxy-D:A-friedelane that is reported for the first time as a natural product. This is the first instance of the isolation of a tetradecanoate triterpene ester from a Celastraceae species. The structures were elucidated on the basis of spectrometric and spectroscopic methods, including 1D and 2D NMR techniques.
Plant triterpenoids are pharmacologically active and structurally diverse products that are produced from 2,3-(S)-oxidosqualene cyclation-rearrangement generating over 100 different skeletal types [1] . Celastraceae species are a well known source of pentacyclic triterpenoids [2, 3] , including those of lupane, ursane, oleanane, taraxerane, glutinane, and friedelane series [4] . Novel triterpene scaffolds like D:B-friedobaccharanes [5] and montecrinanes [6] have also been described from species of this family. Therefore, the characterization of chemically novel triterpenoids could shed light on their biosynthetic biodiversity.
Previous studies reported the isolation of bioactive dihydro-β-agarofuran sesquiterpenes [7] [8] , diterpenes [9] and lupane triterpenoids [10] [11] [12] from the fruits and root bark extracts of Maytenus cuzcoina, an endemic species from Cuzco, Peru. The present work describes the isolation and structure elucidation of a new oleane-12-ene triterpene (1) along with fifteen known pentacyclic triterpenes (Figure 1 ) from the root bark of M. cuzcoina.
The root bark of the plant was extracted with n-hexane-Et 2 O, and the crude extract was then subjected to multiple chromatographic steps, involving medium-pressure liquid chromatography (MPLC) and preparative TLC on either silica gel or Sephadex LH-20, to yield sixteen triterpenoids with a 6/6/6/6/6 pentacyclic system. Their structures were elucidated by means of spectrometric and spectroscopic studies, including homonuclear (COSY and ROESY) and heteronuclear correlation (HSQC and HMBC) NMR techniques, and comparison with data reported in the literature. The structure of the new compound 1 was deduced as described below. . Signals assigned to three methine protons were also observed, including a geminal proton to a secondary hydroxy group at  H 3.57 (dd, J = 3.9, 11.9 Hz), a methine proton bearing an ester group at δ H 4.52 (t, J = 8.6 Hz), and a vinyl proton as a triplet at  H 5.25 (J = 3.4 Hz). The last signal was characteristic of a ∆ 12 -oleane skeleton [13] , which was confirmed by the 13 C NMR spectrum with signals at δ C 142.6 and 123.1. In addition, the 13 C NMR spectrum (Table 1) displayed 45 carbons, which were classified by DEPT experiments as nine methyls, 21 methylenes, six methines and eight quaternary carbons, in agreement with the molecular formula. The carbonyl carbon resonances at  C 177.9 and 173.5 indicated the presence of two ketocarbonyl moieties; the carbon resonance at  C 51.7 was consistent with a methoxy group, and signals at  C 80.3 (CH) and 75.2 (CH) were due to oxymethine carbons. Moreover, twelve methylene carbon signals ( C 22.4-31.7, CH 2 ), and a methyl carbon resonance ( C 13.9, CH 3 ) confirmed the presence of a long chain aliphatic ester in the molecule. These data indicated that 1 is an olean-12-ene triterpene with one hydroxy, a methoxy and an aliphatic ester. The regiosubstitution of the functional groups in the molecule was determined by an HMBC experiment ( Figure 2) . Thus, the observed 3 J CH correlations of H-3 ( H 4.52) with Me-23, Me-24 ( C 27.8 and 16.5, respectively) and the carbonyl carbon resonance at  C 173.5 (C-1') located the ester group at C-3. The regiosubstitution on the E-ring was determined by the observed 2,3 J CH correlations of the oxymethine proton at  H 3.57 with the carbon signals assigned to C-28 ( C 24.9) and C-21 ( C 36.6), and the 3 J CH correlations from H-19, H-21, Me-30 ( H 1.25) and the methoxy group ( H 3.68) to the carbonyl carbon at  C 177.9 (C-29), which sited the hydroxy group at C-22 and the methoxy group at C-29. The relative stereochemistry of the ester group at C-3 and the secondary hydroxyl group at C-22 was established on the basis of the coupling constants (J 3,2 = 8.6 Hz, J 22,21 = 3.9, 11.9 Hz) and confirmed by a ROESY experiment (Figure 2) . Thus, the observed NOEs of H-3 with Me-23 and Me-24, and those of H-22 with Me-28 and Me-30, indicated α-axial and β-equatorial orientations for H-3 and H-22, respectively, and therefore, the methyl ester group at C-20 was assigned as . The structure of the ester group at C-3 was established by mass spectrometric studies, using ESIMS n spectra (Figure 2) . These experiments showed peaks at m/z 735.4 [M + K], 719.6 [M + Na] and 491 [M + Na], the last peak corresponding to the loss of the aliphatic acid of fourteen carbon atoms ([M + Na]-228, C 13 H 27 CO 2 H), indicating the presence in the molecule of a tetradecanoate ester (C 14 H 28 O 2 ). Accordingly, the structure of 1 was established as 22-hydroxy-29-methoxy-3-tetradecanoateolean-12-ene. To the best of our knowledge, this is the first report of this type of triterpene ester in Celastraceae. Compound 2 is reported for the first time as a natural product. Previously, this compound has been reported as the methylated derivative of the named orthosphenic acid, isolated from Maytenus horrida [14] . The detailed 1 H and 13 C NMR (Table 1 ) assignments of compound 2, which have not been previously reported, were achieved by 1D and 2D techniques. Moreover, due to the overlapping signals in its 1 H NMR spectrum, compound 2 was acetylated (2a) by a standard esterification reaction with acetic anhydride, to resolve the relative stereochemistry of the substituents in the molecule. Thus, the orientation of H-2 (-equatorial), H-6 (-axial) and the hemiketalic group (-axial) was established by coupling constant studies and a ROESY experiment, which confirmed the structure of 2 as 3β,24β-epoxy-29-methoxy-2α,3α,6α-trihydroxy-D:A-friedelane.
The known compounds isolated in this study were identified by comparison of their spectroscopic data with those reported in the literature for β-amyrenonol (3) [15] , 11α-hydroxy-β-amyrone (4) [16] , 11-oxo-β-amyrone (5) [17] , 3β-hydroxy-olean-9(11):12-diene (6) [18] , 3-oxoolean-9(11):12-diene (7) [19] , 29-hydroxy-3-oxofriedelane (8) [17] , polpunonic acid (9) [20] , 3α-hydroxy-2-oxofridelane (10) [21] , 11-oxo-α-amyrin 11 [22] , 11α-hydroxy-α-amyrone 12 [23] , 11-oxo-α-amyrone (13) [17] , 3β-hydroxyursan-9(11):12-diene (14) [24], 3-oxoursan-9(11):12-diene (15) [24] and glutinol (16) [25] .
To the best of our knowledge, this is the first time that a tetradecanoate ester terpene is reported for a Celastraceae species. This work supports the notion that such species are a rich source of pentacyclic triterpenes with a broad structural diversity. 1 H (400 MHz) and 13 C (100 MHz) NMR spectra were recorded on a Bruker Advance 400 spectrometer; chemical shifts were referred to the residual solvent signal (CDCl 3 :  H 7.26,  C 77.0). DEPT, COSY, ROESY, HSQC, and HMBC NMR experiments were carried out with the pulse sequence given by Bruker. HRESIMS were obtained using an Esquire 3000 ion trap Mass Bruker Micromass Electrospray spectrometer. Silica gel 60 (particle size 15-40 and 63-200 m) for CC, silica gel 60 F 254 for analytical or preparative TLC, and nanosilica gel 60 F 254 for high-performance TLC (HPTLC) were purchased from Macherey-Nagel. Sephadex LH-20 for exclusion chromatography was obtained from Pharmacy Biotech. All solvents used were analytical grade (Panreac). 1 mg) , and the known ones, 3,24-epoxy-29-methoxy-2,3,6-trihydroxy-D:A-friedelane (2) (4.2 mg), β-amyrenonol (3) (3.2 mg), 11α-hydroxy-β-amyrone (4) (2.4 mg), 11-oxo-β-amyrone (5) (6.3 mg), 3β-hydroxy-olean-9(11):12-diene (6) (2.4 mg), 3-oxoolean-9(11):12-diene (7) (5.8 mg), 29-hydroxy-3-oxo-friedelane (8) (48.3 mg), polpunonic acid (9) (6.2 mg) , 3α-hydroxy-2-oxofridelane (10) (4.5 mg), 11-oxo-α-amyrin (11) (2.0 mg), 11α-hydroxy-α-amyrone (12) (1.6 mg), 11-oxo-α-amyrone (13) (5.4 mg), 3β-hydroxyursan-9(11):12-diene (14) (5.6 mg), 3-oxoursan-9(11):12-diene (15) (4.2 mg) and glutinol (16) Table 1 . 13 C NMR (75 MHz, CDCl 3 ): 13.9 (c, Me14'), 23.3 (t, C3'), 28.9-29.4 (t, C4'-C11'), 31.7 (t, C-12'), 34.6 (t, C-2'), 51.7 (c, OMe), 173.5 (s, C1'), for other signals, see Table 1 
Experimental

General experimental procedures:
